Insulin and glucose transporter gene expression in obesity and diabetes.
In order to determine the role of insulin and glucose transporter gene expression in the development of diabetes in obesity, we examined insulin and GLUT2-liver type and GLUT4-muscle-fat type glucose transporter mRNA levels in obese and diabetic rats. Ventromedial hypothalamus-lesioned (VMH), Zucker fatty (ZF), and Wistar fatty (WF) rats were used as models. VMH and ZF rats are most frequently used as models for simple obesity. In contrast, WF rats, which have been established by transferring the fa gene of ZF rats to Wistar Kyoto rats, develop both obesity and diabetes. Pancreatic insulin content of VMH rats at 10 weeks after the operation and of ZF rats at 5 and 14 weeks of age was significantly higher than that of controls. On the other hand, insulin content of WF rats at 5 and 14 weeks of age was not significantly different from that of lean littermates. The insulin mRNA levels of VMH rats were increased progressively and were significantly higher than those in sham-operated animals at 4 and 10 weeks after the operation. In ZF rats, the insulin mRNA levels at 5 and 14 weeks of age were significantly higher than those of their lean littermates. In WF rats, by contrast, the insulin mRNA levels were similar to those of lean littermates at 5 and 14 weeks of age. The insulin mRNA levels of WF rats were about 40% of that of ZF rats at 14 weeks of age. On the other hand, at 14 weeks of age, the GLUT2 mRNA levels of liver were significantly higher in ZF and WF rats than those in their respective littermates, but not at 5 weeks of age. The GLUT4 mRNA levels of skeletal muscle in both ZF and WF rats were not significantly different from those of controls. It is suggested that the inability of WF rats to augment insulin gene expression in response to a large demand for insulin is associated with the occurrence of diabetes, and that the activation of GLUT2 mRNA without the activation of GLUT4 mRNA is common to obesity with and without diabetes.